Origin of cells A 61-year-old Japanese man with jaundice was diagnosed as having extrahepatic bile duct carcnoma with multiple liver metastases based on the findings of percutaneous transhepatic cholangography, computerised tomography and ultrasonography. Serum tumour marker klvels on admission were as follows: sialyl Lewis X (SLX), 46.7 U ml-'; carbohydrate antigen 19-9 (CA19-9) 225 U ml-'; SPan-l antigen, 140 U ml-; carcinoembryonic antigen (CEA), 1.2 ng ml1; and alpha-fetoprotein (AFP), 7.5 ng ml-'. Partial resection of the bile duct, choleystectomy, choledochojejunostomy and biopsy of a liver metastatic lesion were performed. The cell ine described in this paper was derived from this liver biopsy specimen, and the liver metastatic lesion was histologically diagosed as a well-differentiated adenocarcnoma.
The prognosis of patients with extrahepatic bile duct carcinoma is poor despite recent advances in diagnostic ig and therapeutic techniques (Miyazaki et al., 1987) . In many cases, curative surgery is difficult because this carcinoma is usually detected at an advanced stage, spreading invasively along the bile duct and involving the vessels at the time of initial diagnosis. An understanding of the biological nature of this neoplasm is needed to improve the prognosis of these patients. Cultured human cancer cell lnes of various organ systems have greatly contributed to the understanding of tumour biology and the definition of tumour-associated antigens. However, extrahepatic bile duct carcinoma cel lines are very rare, and only two such cel lines -SK-ChA-I (Knuth et al., 1985) and KMBC (Yano et al., 1992) -have been reported. In this paper, we report the establishment of a new human extrahepatic bile duct carcinoma cell line, designated OCUCh-LMl, and an experimental liver metastatic model.
Maiak and metods
Origin of cells A 61-year-old Japanese man with jaundice was diagnosed as having extrahepatic bile duct carcnoma with multiple liver metastases based on the findings of percutaneous transhepatic cholangography, computerised tomography and ultrasonography. Serum tumour marker klvels on admission were as follows: sialyl Lewis X (SLX), 46.7 U ml-'; carbohydrate antigen 19-9 (CA19-9) 225 U ml-'; SPan-l antigen, 140 U ml-; carcinoembryonic antigen (CEA), 1.2 ng ml1; and alpha-fetoprotein (AFP), 7.5 ng ml-'. Partial resection of the bile duct, choleystectomy, choledochojejunostomy and biopsy of a liver metastatic lesion were performed. The cell ine described in this paper was derived from this liver biopsy specimen, and the liver metastatic lesion was histologically diagosed as a well-differentiated adenocarcnoma.
Cell culture
The specmen was washed in phosphate-buffered sie (PBS) and minced into small pieces with no enzyme present. The secretion of tumour-associated antigens was studied with the supernatants collected from cells cultured for 5 days. The SLX (Fukushi et al., 1985) and CAl9-9 (Koprowski et al., 1979 ) levels of the supernatants were determined by SLX Otsuka kit (Otsuka Assay Laboratories, Tokushima, Japan) and CAl9-9 RIA kit (Centocor, Malvern, PA, USA) respectively. The SPan-l antigen (Chung et al., 1987; Ho et al., 1988) level was determined by sandwich radioimmunoassay (RIA), as described previously (Chung et al., 1987) . The CEA (Gold and Freedman, 1965) level was determined by CEA RIABEAD kit (Dainabot, Tokyo, Japan).
Heterologous transplantation Four-to six-week-old female nude mice (Balb/c, nu/nu, Clea Japan, Osaka, Japan) were used to examine the tumorigenicity of OCUCh-LMl cells. A total of 1.0 x 10' cultured cells suspended in 0.5 ml of PBS were inoculated subcutaneously into the back of each of four nude mice. The mice were sacrificed 8 weeks after inoculation and the reconstituted tumours were used for histological and immunohistochemical studies. All procedures involving animals were conducted in accordance with the UKCCCR guidelines for the welfare of animals in experimental neoplasia.
Immunohistochemical studies of tumour-associated antigens The avidin-biotin-peroxidase complex method (Hsu et al., 1981) was used to identify the expression of SLX, CAl9-9, SPan-l and CEA in the reconstituted tumour in a nude mouse. Specimens fixed in formalin and embedded in paraffin were deparaflinised and treated with 0.03% hydrogen peroxide in methanol for 30 min to block endogenous peroxidase activity. After the sections were rehydrated and washed with PBS, normal bovine serum was applied for 5 min and drained. Primary monoclonal antibodies (FH-6, NS19-9, SPan-l -antibody and CEA 010) were applied for 30 min. After incubation at room temperature, the sections were washed twice with PBS and incubated for 30 min at room temperature with biotinylated secondary antibody. After two washes, the sections were incubated with avidin-biotin-peroxidase complex for 30 min at room temperature and reacted with diaminobenzidine tetrahydrochloride for 5 min. 'k nuclei. The OCUCh-LMI cells had junctional complexes between cells and numerous microvilhi (Figure 2) . OCUCh-LMI cells grew rapidly, and the population doubling time for the logarithmic growth phase was 31 h ( Figure   3 ). DNA analysis and chromosome study DNA analysis of OCUCh-LMI demonstrated an aneuploidy pattern with a DNA index of 1.76 (Figure 4) . Chromsome counts of metaphase cells demonstrated a unimode of 63. The karyotype was human type with abnormal structure (1,2,4,10,11,13,14,15 trisomy, 3p-, 8 monosomy, 12p+, 16q-, 17q+, 17q+, 18, 18, 18, 19p+, 21p+ , mar, mar) ( Figure 5 ).
Twnour-associated antigen secretion The levels of tumour-associated antigens secreted into the conditioned medium were as folows: SLX, 32.3 U ml-1; CA19-9, 85.0 U ml-'; SPan-1, 67.2 U ml-'; and CEA 1x i05- (Table I) . High levels of SLX, CA19-9 and SPan-I were found in the spent medium.
Heterologous transplantation
OCUCh-LMI cells were tumorigenic in nude mice, and tumours were observed in all four nude mice tested. Inoculation with 1.0 x 107 OCUCh-LMI cells resulted in detectable tumours after 7 days. The reconstituted tumours exhibited characteristics similar to the orginal neoplasm and were classified as well-differentiated adenocarcinomas (Figure 6 ).
Immunohistochemical studies of twnour-associated antigens Immunohistochemical staining for SLX, CA19-9 and SPan-I in the reconstituted tumour of a nude mouse was most strongly positive on the cell membrane and not entirely clear in the cytoplasm. However, expression of CEA in this tumour was not seen (Figure 7 ). --. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . -. , . . . . . . . . . observed in all four nude mice tested. The number of metastases of OCUCh-LM I-HI in the liver averaged 13.75 ± 6.6; for -H2. 14.33 ± 5.44; and for -H3, 12.67 ± 4.78 (Table II , Figure 8 ). The metastatic nodules were well-differentiated adenocarcinoma. similar to the original neoplasm and the reconstituted tumours in the nude mice ( Figure 9 ).
Advances in cell culture techniques have made it possible to establish a variety of human carcinoma cell lines. However, cell lines originating from biliary carcinomas have rarely been (Fidler, 1986; Morikawa et al., 1988) . Implantation of human colon and pancreatic carcinoma cells into the spleen of nude mice can result in hepatic metastasis (Giavazzi et al., 1986; Vezeridis et al., 1989 Vezeridis et al., . 1990 
